and 6 months of follow-up (15, 17) . However, contact-based education is difficult to implement widely because it requires trained individuals with mental illnesses to deliver the intervention. Given the importance of reducing stigma and discrimination, alternate approaches are needed.
This study evaluated the effectiveness of an educational program in 8 high schools across Canada. As an alternative to direct contact, the program used video depictions of individuals with serious mental illnesses. A review of the literature revealed only one other video-based antistigma program (21) . This program taught adolescents about serious mental illness with portrayals of the beliefs, feelings, and personal experiences of teenagers who had experienced mental illness in their families. Students who received the intervention had greater knowledge and more positive opinions about mental illness, and these improvements persisted over 12 weeks of follow-up.
The Reaching Out program was developed by the Schizophrenia Society of Canada and includes materials for 2 lessons. In the first lesson, students are introduced to schizophrenia and given an opportunity to share their basic knowledge. This is followed by a 20-minute video introducing the signs and symptoms of schizophrenia through a dramatization of a student who is worried about a friend's behaviour as well as through real life experiences of 5 individuals who have schizophrenia. Students then discuss their responses to the video, review basic facts, and clarify misunderstandings. Students learn about the major myths, early warning signs, and role of stigma and discrimination as obstacles to care and recovery, as well as what to do if a friend shows signs of schizophrenia. The second lesson uses role-playing to reinforce these messages and to help students relate to the experience of schizophrenia. Lessons are accompanied by questionnaires, answer sheets, discussion questions, overhead templates corresponding to the major learning objectives, and ideas for further active learning.
Methods
We used a pre-and posttest design to evaluate program effects. The baseline survey was conducted prior to initiating the program, and the posttest survey was conducted immediately following the final class discussion. In one school, posttest data were collected 3 weeks after the video and class discussion. The data collection plan was approved by the Queen's University Health Sciences Research Ethics Board.
Measures
The evaluation instrument was adapted from one used by several program sites in the World Psychiatric Association's global antistigma program to evaluate contact-based high school programs (5, 15, 17, 18, 21) . It contains 12 self-report items measuring knowledge of schizophrenia, 7 items to assess social distance, and several demographic items. Posttest surveys also asked students how they found the video presentation and whether they would like to spend more class time learning about mental illnesses such as schizophrenia, as well as providing an area for open-ended comments to identify the program's key messages. Copies of the evaluation instrument are available from the author on request.
Study Sample
Members of local chapters of the Schizophrenia Society were given a random sample of schools in their area that requested the Reaching Out program. Members telephoned the schools, explained the purpose of the evaluation to the teacher who had requested the program kit, and sought his or her participation. Teachers from 8 schools participated, encompassing both English-and French-speaking students: 3 schools from British Columbia, 1 school from Alberta, 1 from Ontario, and 3 schools from Newfoundland. All students who were in class on the day of the surveys were asked to complete a questionnaire. No students refused, but 2 surveys were unusable. A response rate could not be calculated because the number of students absent on the days of the surveys was not known; however, absenteeism was likely small (less than 10%). All surveys were anonymous, making it impossible to link individual students' pre-and posttest responses.
Data Analysis
The analysis used 241 pretest and 330 posttest surveys. Two schools were unable to collect baseline data, which resulted in 89 fewer pretest surveys than expected. Questions with missing responses were considered incorrect. We aggregated knowledge and attitude scores, and the proportion of students achieving 80% or more correct answers formed the basis of the impact evaluation. An 80% standard was previously used to assess program impact (5, 17, 18, 20, 22) . We used ORs and 95%CIs-adjusted for age group and sex-to assess group differences.
Results
The baseline and posttest samples contained equal proportions of male and female student but differed significantly with respect to age ( Table 1 ). Because older students were overrepresented in the posttest sample, in subsequent analyses we evaluated age group as a potential confounder. Table 2 shows the proportion of students who responded correctly to each of the 12 knowledge questions at baseline and at posttest. Students were already quite knowledgeable about schizophrenia prior to the program, which created a ceiling effect for several items. Most students knew that schizophrenia is a brain disease requiring prompt treatment and medication, that schizophrenia is not caused by poor parenting, and that most individuals with schizophrenia can work. Frequent errors included associating schizophrenia with split personality, perceiving an increased risk of violence among individuals with schizophrenia, misjudging the frequency of schizophrenia in the population, and believing stress can cause schizophrenia. Despite the ceiling effects, knowledge improved on all but one item ("stress as a cause of schizophrenia") and statistically significant improvements occurred for 6 items. Table 3 shows the proportion of students in the baseline and posttest surveys who provided nonsocially distancing answers to each item. Overall, there was a pattern of small improvements across most items, with only one difference reaching statistical significance. Whereas most students would not be upset by having a classmate with schizophrenia and believed they would tell someone if a person with schizophrenia were being bullied, one-third would avoid someone with schizophrenia if they were with their friends, and more than one-half would be afraid to talk to someone with schizophrenia. Following the program, a significantly greater proportion of students thought they would not be afraid to talk to someone who had schizophrenia-an increase of 14%.
Behavioural Intentions and Social Distance

Logistic Regression Results of Overall Impact
At baseline, 47.7% (n = 114) of the students had achieved 80% or higher on the knowledge items. This improved to 78.8% (n = 260) on the posttest (÷ 2 = 61.1, df 1, P < 0.001). Similarly, 41.5% (n = 100) achieved 80% correct or better on the social items at pretest, improving to 52.1% (n = 169) at posttest-a smaller but still statistically significant difference (÷ 2 = 5.3, df 1, P = 0.02). Table 4 summarizes the results of separate logistic regression models predicting the likelihood of a correct score of 80% or higher on the "accumulated knowledge" and "distance" items, respectively. We adjusted ORs for sex and age group and we estimated SEs assuming clustered observations within schools, giving slightly more robust 95%CIs and conservative estimates of statistical significance (23) . We modelled age groups separately and then collapsed groups with similar effects. The age effects were best modelled with 3 groups: students younger than age 14 years, students aged 15 to16 years, and students aged 16 years and older. The similarity of crude and adjusted results for the main program effect shows that age and sex were not important confounders. Students were about 4 times more likely to achieve a high knowledge score (80% or greater) but only about twice as likely to achieve a high distance score following the program. Female students showed greater gains in both knowledge and social distance. Improvements in knowledge increased significantly with each age group; however, improvements in social distance were concentrated among those aged 15 to16 years.
Attitude Toward Learning and Main Take-Home Messages
In the pretest survey, 68.8% (n = 159) indicated that they would like to spend more time learning about mental illnesses such as schizophrenia, 7.3% (n = 17) indicated that they would not, and 24.1% (n = 56) were unsure. In the posttest survey, the percentage of students who indicated that they would like to learn more about mental illness dropped to 59.3% (n = 194), the percentage of students who indicated that they would not like to learn more increased to 13.2% (n = 17), and the percentage who remained unsure increased to 27.5% (90). These differences were statistically significant (÷ 2 = 6.7, df 2, P = 0.04).
Students commented on the main take-home messages. We categorized open-ended responses by the main theme. One-quarter of 330 respondents reported learning that schizophrenia was treatable and that individuals with schizophrenia could live normal lives, 13% reported learning that they harboured false stereotypes (mainly that individuals with schizophrenia are violent or have split personalities), 13% reported The sex and age characteristics of 5 students were not reported.
learning about the symptoms of schizophrenia and the course of the illness, 9% that individuals with schizophrenia need social support from friends and family, and 6% reported learning that individuals with schizophrenia are equal to healthy individuals and deserve to be treated accordingly. Less than 5% of students identified additional themes, which included that schizophrenia is a medical illness, that individuals with schizophrenia suffer from stigma and discrimination, that schizophrenia occurs in 1% of the population, that anyone can get schizophrenia, and that schizophrenia is a widely misunderstood disease.
Discussion
We used a pre-and posttest survey design to evaluate the impact of the Schizophrenia Society of Canada's Reaching Out antistigma program on 571 students attending 8 high schools across Canada. The program establishes indirect contact between students and individuals with schizophrenia using video dramatizations and real life portrayals supplemented with 2 lesson plans that promote active learning.
Before the program, students were relatively informed of the biological nature of schizophrenia and its treatments, but they were less knowledgeable about its relation to violence, split personality, and stress. Despite relatively high levels of knowledge, students also expressed considerable social distance. More than one-half thought they would be uncomfortable talking to someone with schizophrenia, and one-third thought they would avoid someone with schizophrenia when with their friends. The lack of a correlation between students' levels of knowledge and their socially distancing behaviours (or behavioural intentions) highlights the complex nature of stigma and underscores the need to move beyond literacybased interventions to improve the way individuals both think and behave toward individuals with serious mental illnesses.
The fact that high school students were significantly more knowledgeable and less socially distancing after the Reaching Out program was a key finding. Following the program, students were 4 times more likely to get a correct knowledge score (defined as 80% or more correct items) and 2 times more likely to get a correct social distance score. This improvement was comparable to programs featuring direct personal contact with individuals who have mental illnesses (15) (16) (17) (18) (19) (20) , which suggests that indirect contact may be as effective as direct contact at reducing social barriers and creating positive images. Additional strengths of video-based programs include their standardization, ease of dissemination, and cost-effectiveness. Students were significantly less likely to want to spend more class time learning about mental illnesses following the program, which is a potential limitation of video-based programs in that they may not sustain students' interest and enthusiasm over time as classroom visitors might; however, this is entirely speculative.
The impact of the program differed depending on age group and sex. Female students showed greater gains both in knowledge and in social distance. Knowledge also increased significantly with each age group, whereas improvements in social distance were more highly concentrated among those aged 15 to16 years. Thus it may be possible to further refine message targeting, perhaps to address developmental and sex-based interests and concerns.
Although they are encouraging from a public health perspective, these findings should be interpreted in light of several limitations. The first is that, even though we collected baseline and posttest data on the same classes at 2 times, because we did not collect any identifying data, the samples could not be matched. We analyzed data as if they were derived from 2 independent samples, potentially biasing results toward the null. A second problem is that the baseline survey possibly sensitized students to the correct responses. If a social desirability bias occurred, it would inflate measures of the effectiveness. A third potential limitation relates to volunteer bias. The teachers who participated in this evaluation and spontaneously requested the Reaching Out program were likely interested in mental health. They were also likely more comfortable with the video and active learning format. It is not clear how robust these findings would be if the program were implemented as a regular part of the teaching curriculum. Although this program was limited in terms of follow-up, previous studies have demonstrated lasting cognitive and attitudinal effects of brief educational interventions that use both direct (11, 15, 17) and indirect contact (21) .
While the identification of effective antistigma interventions remains a priority, it is important to recognize that meaningful change in stigmatizing attitudes and behaviours will likely require a multifaceted approach involving a long-term effort with various interventions (24) . A single educational program should be viewed as one building block in a larger, more complex process of social change. Ideally, educational sessions to address psychiatric stigma and discrimination must be integrated as part of a full school-based mental health promotion strategy to support the emotional well-being and mental health of students throughout their school years (15, 17) , even among the youngest pupils. Negative stereotypes about the mentally ill begin to form as early as age 5 years and tend to be stable and enduring (25) . Several studies have now demonstrated the feasibility and effectiveness of brief mental health awareness programs in primary school (19, 26) .
This study contributes to the small but growing international literature evaluating the effects of school-based antistigma programs on adolescents' knowledge and attitudes toward individuals with serious mental illnesses. Results show that indirect contact through video dramatizations and portrayals of individuals with personal experiences of schizophrenia combined with opportunities for active learning can increase knowledge and encourage more tolerant attitudes. As a group at high risk of experiencing mental health-related disability and of being the next generation of treatment seekers, adolescents are an important target for public mental health and antistigma programming. This study supports an expanded role for schools (beyond traditional public health programs such as immunization or nutrition) in the promotion of mental health through stigma reduction. Conclusions : Les programmes anti-stigmates sur vidéo se comparent avec les programmes qui dispensent des messages éducatifs par un contact direct avec des personnes souffrant de maladies mentales. Les programmes sur vidéo sont plus faciles à diffuser à grande échelle.
